In this work, 1,4-bis(3-isopropylbenzimidazolidine-2-ylidene-1-yl)butane (1) and 1,4-bis(3,5(6)-dimethylbenzimidazolidine-2-ylidene-1-yl)butane (2) were reacted with oxygen, sulfur, selenium, tellurium, phenyl isothiocyanate, and carbon disulfide. New zwitterionic compounds (9-12) and cyclic urea derivatives of benzimidazole as one (3), thione (4,6), selenone (5,7), tellurone (8) were prepared from enetetramines. The chemical structures of novel benzimidazole compounds were determined by FTIR, 1 H NMR, 13 C NMR spectroscopic methods and elemental analysis.
INTRODUCTION
Benzimidazoles and their derivatives possess antibacterial, antitumor, antineoplastic, antihistaminic, local analgesic, vasodilative, hypotensive, antifungal, antihelmintic, spasmolytic and antimicrobial pharmacological activities (1) (2) (3) (4) (5) (6) . In recent years, principally bisbenzimidazole derivatives have become of interest due to their possible use in cancer cure by immobilization of DNA binding (7, 8) . Benzimidazole derivatives, especially 2-substituted benzimidazoles (9) , generally show physiological activity and even inhibitory effect on production of viruses in tissue cultures (10) . Enetetramines, in other words, electron-rich olefins, have four electron donating substitutents and are strong nucleophiles and highly reactive (11) (12) (13) (14) (15) . They act as vigorous reducing agents and are organic ligands to transition-metal carbene complex precursors as well as catalysts for acyloin type C-C pairing reactions (16) (17) (18) (19) (20) (21) (22) (23) . Moreover enetetramines react with proton-active compounds give insertion products of nucleophilic carbenes due to the separation of the main C=C double bond (24, 25) . Electron-rich olefins are reducing factors and its known that the oxidation product of electron rich olefins have been synthesized with oxygen in air, sulfur, selenium, and tellurium (26) .
Here we present the synthesis of new electron rich olefins from 1,4-bisbenzimidazolium salts and the synthesis of new cyclic urea compounds incorporating oxygen, its group elements, and dipolar derivatives containing sulfur.
EXPERIMENTAL SECTION
The experiments were carried out under argon using dry solvents. NMR ( 1 H-NMR, 300 MHz; 13 C-NMR, 75 MHz) spectra were defined using Bruker Avance 300 MHz Ultrashield FT NMR spectrometer. Infrared spectra were identified in the range 4000-650 cm -1 on a Perkin-Elmer Spectrum One FT-IR spectrometer by ATR. Elemental analyses were identified with a LECO CHNS-932 elemental analyzer. Melting points were specified using an electrothermal-9200 melting point apparatus. Compounds I and II were synthesized according to the literature (27) .
Synthesis of 1,4-bis(3-isopropylbenzimidazolidine-2-ylidene-1-yl)butane (1) A blend of I (5.00 g, 7.94 mmol) and NaH (0.39 g, 16.25 mmol) in THF (40 mL) was stirred for 12 hours at room temperature. The solvent was removed from the medium and oily part was extracted with hot toluene (20 mL) and the extract was filtered when hot. The yellow filtrate was condensed (10 mL), n-hexane (10 mL) was put in and the solution was cooled to -20 o C to yield a yellow compound (1) 
1.4-Bis(3-isopropyl-2-dithioatebenzimidazolium-1-yl)butane (9)
A blend of 1 (0.46 g, 1.23 mmol) in toluene (5 mL) was put in CS2 (0. 15 
1.4-Bis(3-isopropyl-2-mercapto-Nphenylformimidoylbenzimidazolium-1-yl)butane inner salt (11)
A blend of 1 (0.54 g, 1.45 mmol) in toluene (5 mL) was put in PhNCS (0.35 mL, 2.93 mmol). The blend was stirred at room temperature, and an exothermic reaction occured in seconds. All the liquid part were removed in vacuo and yellow raw product was obtained. The product was crystallized from ethanol. Yield: 0.76 g (82 %). -C), 150.8 (NCN), 166.3 (SCN) . Anal. Calcd. for C38H40N6S2: C, 70.77; H, 6.25; N, 13.03; S, 9.94. Found: C, 69.88; H, 6.18; N, 12.95; S, 9.78. 
1.4-Bis

RESULTS AND DISCUSSION
Enetetramines are strong reducing agents and react with sulfur, selenium, and tellurium to give cyclic thiourea, selenourea and tellurourea derivatives in high yield (28) . N-heterocyclic carbenes as a source of electron-rich olefins to react isothiocyanates and carbon disulfide to form stable zwitterionic compounds (29) .
In this study, reaction of 1,4-bis(3-isopropylbenzimidazolium-1-yl)butane diiodide and 1,4-bis(3,5-dimethylbenzimidazolium-1-yl)butane diiodide salts (I and II) with NaH in THF were prepared new electron-rich olefins (1, 2) . These strong nucleophilic compounds were reacted with oxygen, sulfur, selenium, and tellurium and novel cyclic urea benzimidazole derivatives (3) (4) (5) (6) (7) (8) were synthesized in good yields. The reactions were performed in refluxing dry toluene for 2 h. The products were purified by crystallization from toluene/n-hexane and toluene/ethanol. The electron-rich olefins were reacted also with PhNCS and CS2 at 20 o C for 5 min. Reactions were very fast and yielded compounds (9-12) were purified by crystallization from DMF and ethanol. The synthesis procedure of the novel benzimidazole derivatives (1-12) was given in Scheme 1.
The chemical structures of all novel compounds were elucidated with the 1 H and 13 C NMR data as well as from the IR data and elemental analysis. The peaks in the range of 6.24-8.09 ppm are caused by the aromatic protons and aromatic peaks of olefins (1, 2) were observed at the lowest field compared with their derivatives (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) . The electron-rich olefins are rapidly degrading because they are highly reactive carbene sources. Therefore, only 1 H-NMR analysis of synthesized olefins could be performed (1,2).
Benzimidazole contains a hydrogen atom bonded to nitrogen in the 1-position ready to tautomerize. Because of this tautomerism, two tautomer compounds are obtained in the reactions. So, 5-substituted benzimidazole is a tautomer of 6-substituted benzimidazole and both structures are expressed as 5(6)-substituted benzimidazole (30) . For this reason, it was observed that 5-methyl substituted benzimidazole derivatives (6, 7, 8, 10, 12) have aromatic carbon peaks more than expected in the 13 C-NMR spectra.
The carbon peaks of C=A groups were observed at 153.7, 168.6, 153.2, 164.2, 165.5 and 143.9 ppm respectively, in the 13 C-NMR spectrums of related products (3) (4) (5) (6) (7) (8) . Also, SCS and SCN group peaks of dipolar compounds were observed at 225.2, 224.9, 166.3 and 167.3 ppm. The results are in line with the literature (3, 26) .
The FT-IR spectra of (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) were given in experimental section. The urea derivative compounds (3) (4) (5) (6) (7) (8) showed stretching bands at 1690, 1481, 1483, 1502, 1498 and 1432 cm -1 respectively, corresponding to C=A groups. Also, absorbance bands belonging to the C=N and C=S groups of the dipolar compounds (9-12) were appeared at 1469, 1482, 1470 and 1489 cm -1 in agreement with the literature data (3). 
CONCLUSIONS
In brief, we reported the synthesis and structural analysis of novel benzimidazole cyclic urea derivatives and zwitterionic compounds derived from enetetramines as N-heterocyclic carbene sources. The novel benzimidazole derivatives (1-12) were synthesized in good yields.
REFERENCES
